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(54) Contents addressable memory circuit for retrieval operation in units of data blocks 



(57) A contents addressable memory circuit 
includes an inputting section (12), a contents addressa- 
ble memory section (CAM1, CAM2, CAMn) and a con- 
trol section (7, 8, 9, 67, 68). The inputting section 
divides an input data into n (n is an integer equal to or 
larger than 2) data blocks and supplies the n data blocks 
and an input address. The contents addressable mem- 
ory section performs a data retrieving operation in units 
of data blocks to output addresses and coincidence 
flags corresponding to the data blocks. The coincidence 
flag is indicative of whether there is a data coincident 
with the corresponding data block. The control section 
outputs one of the outputted addresses based on the 
outputted addresses and the coincidence flags. 
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Description 

[0001] The present invention relates to a contents 
addressable memory (CAM) circuit, and more particu- 
larly, to a contents addressable memory circuit, in which 
a data having an arbitrary bit width can be retrieved at a 
high speed using a plurality of existing contents 
addressable memories. 

[0002] The contents addressable memory (CAM) is a 
memory which inputs a data having a certain bit width 
and outputs an address in which the data having the 
same content as the input data is stored. For example, 
in a data communication apparatus, when a reception 
data is stored in the contents addressable memory as a 
storage data, the reception data is stored in an address 
corresponding to the reception time. Accordingly, when 
a data having a particular content is inputted later, it is 
possible to retrieve the reception time of the reception 
data which is coincident with the particular content. 
[0003] In such a contents addressable memory, if the 
storage data having the same bit pattern as the input 
data exists in a plurality of addresses, a plurality of 
addresses lines are turned on as coincident address 
lines. Thus, the contents addressable memory requires 
an address encoder for specifying one of the coincident 
address lines in accordance with a certain priority, when 
a retrieval start address and a data are specified. The 
address encoder encodes the address line correspond- 
ing to the smallest one of addresses subsequent to the 
retrieval start address or the largest address before the 
retrieval start address. However, the contents address- 
able memory having a large memory capacity requires 
a complicated logic circuit and also requires a process- 
ing time. Therefore, various address encoders are pro- 
posed. For example, a priority encoder is described in 
Japanese Laid Open Patent Application (JP-A-Heisei 5- 
189979) in which a plurality of addresses where a stor- 
age data coincident with an input data are stored are 
outputted one by one. 

[0004] However, in such a conventional contents 
addressable memory, the bit width of a data stored in an 
address is determined on the design of the contents 
addressable memory. For example, when the bit width 
of the storage data or of the retrieved data is desired to 
be expanded, it is necessary to newly design a contents 
addressable memory having the necessary bit width as 
a word length. In this case, especially, when the bit 
width of the manipulated data is long, there is a problem 
of a cost. 

[0005] It is. therefore, an object of the present inven- 
tion to provide a contents addressable memory circuit, 
which uses a plurality of contents addressable memo- 
ries each having proper word lengths. 
[0006] Another object of the present invention is to 
provide a contents addressable memory circuit, in 
which a desirable address can be retrieved at a high 
speed. 

[0007] In order to achieve an aspect of the present 



invention, a contents addressable memory circuit, 
includes an inputting section, a contents addressable 
memory section and a control section. The inputting 
section divides an input data into n (n is an integer equal 

5 to or larger than 2) data blocks and supplies the n data 
blocks and an input address. The contents addressable 
memory section performs a data retrieving operation in 
units of data blocks to output addresses and coinci- 
dence flags corresponding to the data blocks. The coin- 

10 cidence flag is indicative of whether there is a data 
coincident with the corresponding data block. The con- 
trol section outputs one of the outputted addresses 
based on the outputted addresses and the coincidence 
flags. 

is [0008] Here, the control section may include a flag 
detecting section, an address coincidence detecting 
section and an address output section. The flag detect- 
ing section outputs a total coincidence flag based on the 
coincidence flags. The address coincidence detecting 

20 section outputs an address coincidence flag based on 
the outputted addresses and the total coincidence flag. 
The address output section outputs one of the outputted 
addresses in response to the address coincidence flag. 
Also, the flag detecting section may include a NAND 

25 gate for inputting the coincidence flags and outputting 
the total coincidence flag. Also, the flag detecting sec- 
tion may include a logic section for detecting whether 
corresponding bits of the outputted addresses are equal 
to each other, over all the corresponding bits of the out- 

30 putted addresses, and an OR gate for inputting the total 
coincidence flag and the detecting result of the logic 
section and for outputting an address valid signal. Fur- 
ther, the address output section may include an OR 
gate for inputting one of the outputted addresses and 

35 the address valid signal and outputting the one output- 
ted address. 

[0009] The contents addressable memory section 
preferably includes n (n is an integer equal to or larger 
than 2) contents addressable memories. Each of the n 

40 contents addressable memories performs the data 
retrieving operation to the corresponding data block to 
output the outputted address and the coincidence flag 
for the corresponding data block. In this case, an i-th (i 
is an integer lager than 1 and equal to or smaller than n) 

45 contents addressable memory of the n contents 
addressable memories receives the corresponding data 
block from the inputting section and the outputted 
address outputted from an (i-1)-th contents addressable 
memory to perform the data retrieving operation. Also. 

so the i-th contents addressable memory outputs the out- 
putted address to an (i+1)-th contents addressable 
memory and the coincidence flag. Also, the control sec- 
tion outputs an address coincidence flag when all the 
outputted addresses are coincident with each other. At 

55 that time, a first contents addressable memory receives 
the corresponding data block from the inputting section 
and selectively receives the input address from the 
inputting section and the retrieved address from an n-th 
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contents addressable memory based on the address 
coincidence flag, and performs the data retrieving oper- 
ation to output the retrieved address and the coinci- 
dence flag for the corresponding data block. 
[001 0J In order to achieve another aspect of the 5 
present invention, a method of retrieving an address for 
an input data in a contents addressable memory circuit, 
includes: 

dividing an input data into n (n is an integer equal to 10 
or larger than 2) data blocks; 
performing a data retrieving operation in units of 
data blocks using an input address as a retrieval 
start address to generate an output address for 
every data block; 75 
when any one of retrieved data for the data blocks 
is not coincident with a corresponding data block or 
when the output addresses for all the data blocks 
are not coincident with each other, repeating the 
performing step using a new retrieval start address; 20 
when data coincident with the data blocks are 
retrieved and the output addresses for all the data 
blocks are coincident with each other, generating 
an address valid signal; and 
outputting one of the output addresses in response 25 
to the address valid signal. 

[001 1 ] The new retrieval start address may be one of 
the output addresses. 

[0012] Also, the step of performing a data retrieving 30 
operation includes performing the data retrieving opera- 
tion to the data blocks by n (n is an integer equal to or 
larger than 2) contents addressable memories, to out- 
put the output addresses for the corresponding data 
blocks, respectively. In this case, the step of performing 35 
a data retrieving operation includes: 

receiving the corresponding data block from the 
inputting section and the retrieved address output- 
ted from an (i-1)-th contents addressable memory 40 
by an i-th (i is an integer lager than 1 and equal to 
or smaller than n) contents addressable memory of 
the n contents addressable memories, to perform 
the data retrieving operation; and 
outputting the retrieved address from the (M)-th 45 
contents addressable memory to an (i+1)-th con- 
tents addressable memory. 

[001 3] Further, the step of performing a data retrieving 
operation includes: so 

receiving the corresponding data block and the 
input address for a first cycle of the data retrieving 
operation by a first contents addressable memory; 
and 55 
performing the data retrieving operation for a first 
cycle to output the output address for the corre- 
sponding data block, and 



wherein the repeating step includes: 
determining whether all the output addresses are 
coincident with each other; 
receiving the corresponding data block and the out- 
put address from a n-th contents addressable 
memory for cycles subsequent to the first cycle of 
the data retrieving operation by the first contents 
addressable memory in response to the address 
valid signal; and 

performing the data retrieving operation for the sub- 
sequent cycle to output the output address for the 
corresponding data block. 

Brief description of the drawings 

[0014] 

Fig. 1 is a block diagram illustrating the structure of 
a contents addressable memory circuit according to 
a first embodiment of the present invention; 
Fig. 2 is a circuit diagram illustrating the structure of 
a non-coincidence flag detector 7 shown in Fig. 1 ; 
Rg. 3 is a circuit diagram illustrating the structure of 
an address coincidence detector 8 shown in Fig. 1 ; 
Rg. 4 is a circuit diagram illustrating the structure of 
an address holding section 9 shown in Fig. 1 ; 
Rg. 5 is a flowchart showing an operation of the 
contents addressable memory circuit of the present 
invention; and 

Fig. 6 is a block diagram illustrating the structure of 
the contents addressable memory circuit according 
to a second embodiment of the present invention. 

Description of the Preferred Embodiments 

[001 5] Next, the contents addressable memory circuit 
of the present invention will be described below in detail 
with reference to the attached drawings. 
[001 6] Fig. 1 is a block diagram illustrating the struc- 
ture of a contents addressable memory circuit accord- 
ing to the first embodiment of the present invention. 
Referring to Fig. 1, the contents addressable memory 
circuit in the first embodiment is composed of a data 
input section 12, a contents addressable memory sec- 
tion and a control section. The contents addressable 
memory section is composed of the first and second 
contents addressable memories CAM1 and CAM2. The 
control section is composed of a non-coincidence flag 
detector 7, an address coincidence detector 8, and an 
address holding section 9. 

[001 7] The data input section 12 inputs a data and an 
address. The data input section 12 divides the inputted 
data into an upper bit portion 13 and a lower bit portion 
1 4 to supply to the first and second contents addressa- 
ble memories CAM1 and CAM2. Also, the data input 
section 12 specifies the address as a retrieval start 
address 4 for the first contents addressable memory 
CAM1 to supply the first contents addressable memory 
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CAM1. 

[001 8] The first contents addressable memory CAM1 
retrieves an address 1 where a data coincident with the 
upper bit portion 13 is stored, using the retrieval start 
address 4, to supply to the address coincidence detect- 5 
ing section 8, the address holding section 9 and the sec- 
ond contents addressable memory CAM2. Also, the first 
contents addressable memory CAM1 outputs a coinci- 
dence flag 5 to the non-coincidence flag detecting sec- 
tion 10. The coincidence flag 5 is set to "1" to indicate 10 
that a data coincident with the upper bit portion 13 
exists in the first contents addressable memory CAM1 , 
i.e.. the coincidence between the data and the upper bit 
portion 13. Otherwise, the coincidence flag 5 is set to 
"0- 15 
[0019] The second contents addressable memory 
CAM2 retrieves an address 3 where a data coincident 
with the lower bit portion 14 is stored, using the address 
outputted from the first contents addressable memory 
CAM1 as the retrieval start address 4. The retrieved 20 
address is supplied to the address coincidence detect- 
ing section 8. the address holding section 9 and the first 
contents addressable memory CAM2. Also, the second 
contents addressable memory CAM2 outputs a coinci- 
dence flag 6 to the non-coincidence flag detecting sec- 25 
tion 10. The coincidence flag 6 is set to T to indicate 
that a data coincident with the lower bit portion 1 4 exists 
in the second contents addressable memory CAM2, 
i.e., the coincidence between the data and the lower bit 
portion 14. Otherwise, the coincidence flag 6 is set to 30 
B 0\ 

[0020] The non-coincidence flag detecting section 7 
outputs a retrieval non-coincidence flag 10 based on the 
coincidence flags 5 and 6. The retrieval non-coinci- 
dence flag 1 0 is set to "1 " when either one of the coinci- 35 
dence flags 5 and 6 indicates the non-coincidence. On 
the other hand, The retrieval non-coincidence flag 10 is 
set to "0" when both of the coincidence flags 5 and 6 
indicate the coincidence. 

[0021] Fig. 2 is a circuit diagram showing the non- 40 
coincidence flag detecting section 7. The non-coinci- 
dence flag detecting section 7 is composed of a NAND 
gate 21. The NAND gate 21 outputs as the non-coinci- 
dence flag 10 the NAND logic result of the coincidence 
flag 5 from the contents addressable memory CAM1 45 
and the coincidence flag 6 from the contents addressa- 
ble memory CAM2. As described above, the non-coinci- 
dence flag 1 0 is set to the logic "1 " when any one of the 
coincidence flags 5 and 6 indicates the non-coinci- 
dence, and set to the lock "0", otherwise. so 
[0022] The address coincidence detecting section 8 
compares the address 1 outputted from the first con- 
tents addressable memory CAM1 with the address 3 
outputted from the second contents addressable mem- 
ory CAM2 in units of bits. The address coincidence ss 
detecting section 8 outputs an address valid signal 1 1 in 
response to the retrieval non-coincidence flag 10. The 
address valid signal 1 1 is set to "0" when the address 1 
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outputted from the first contents addressable memory 
CAM1 with the address 3 outputted from the second 
contents addressable memory CAM2 are fully coinci- 
dent with each other. Otherwise, The address valid sig- 
nal 11 is set to T 

[0023] Fig. 3 is a circuit diagram showing the address 
coincidence detecting section 8. The address coinci- 
dence detecting section 8 is composed of XOR (exclu- 
sive-OR) gates 31 a multi-input OR gate 32 and an OR 
gate 33. The exclusive-OR gates 31 executes an exclu- 
sive-OR calculation of the addresses 1 and 3 supplied 
from the contents addressable memories CAM1 and 
CAM2 in units of bits to output the exclusive-OR calcu- 
lation result to the OR gate 32. The OR gate 33 exe- 
cutes an OR calculation of the outputs from the 
exclusive-OR gates 31 to output the OR calculation 
result to the OR gate 33. The OR gate 33 executes an 
OR calculation of the output from the OR gates 32 and 
the non-coincidence flag 10 outputted from the non- 
coincidence flag detecting section 7 to output the OR 
calculation result as the address valid signal 11. Thus, 
the address coincidence detecting section 8 outputs the 
address valid signal 11 of the logic "0" when the 
address 1 and the address 3 are coincident with each 
other and the retrieval non-coincidence flag 10 indicates 
the coincidence. Otherwise, the address valid signal 1 1 
is set to the logic T. 

[0024] The address holding section 9 outputs the 
address 1 outputted from the contents addressable 
memory CAM1 in response to an address valid signal 
1 1 outputted from the address coincidence detecting 
section 8. 

[0025] Fig. 4 is a circuit diagram showing the address 
holding section 9. The address holding section 9 is com- 
posed of OR gates 41, each of which executes an OR 
calculation of a corresponding bit of the address 1 and 
the address valid signal 11. Thus, the OR calculation 
results are outputted as a retrieval address. 
[0026] The operations of the contents addressable 
memory circuit in the first embodiment will be described 
below with reference to Figs. 2 to 5. 
[0027] When a 16-bit data is inputted, the data input 
section 12 divides the inputted data into the upper 8-bit 
portion 13 and the lower 8-bit portion 14 to respectively 
supply to the first and second contents addressable 
memories CAM1 and CAM2. Both of the upper and 
lower 8-bit portions 13 and 14 are stored in the same 
address of the contents addressable memories CAM1 
andCAM2. 

[0028] Referring to Fig. 5, when a retrieval data and an 
retrieval start address are inputted (Step 50). the data 
input section 12 divides the retrieval data into the upper 
bit portion 13 and the lower bit portion 14, as in the case 
of the above storage of the data. Then, the data input 
section 12 supplies the upper and lower bit portions 13 
and 14 to the contents addressable memories CAM1 
and CAM2. Also, the data input section 12 sets the 
address of the contents addressable memory CAM1 to 
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the inputted retrieval start address (Step 51). If the 
retrieval start address is specified, each of the contents 
addressable memories COM1 and COM2 starts the 
retrieving operation from the smallest one of addresses 
subsequent to the specified retrieval start address. In 5 
this case, If the retrieval start address is not specified, 
each of the contents addressable memories COM1 and 
COM2 starts the retrieving operation from the least sig- 
nificant address of "0". The contents addressable mem- 
ories COM1 and COM2 may be used which start the 10 
retrieving operations from the largest one of addresses 
before the specified retrieval start address. In this case, 
If the retrieval start address is not specified, each of the 
contents addressable memories COM1 and COM2 
starts the retrieving operation from the most significant 75 
address. Thus, the retrieving operation of the CAM1 is 
started (Step 52). 

[0029] When a data coincident with the upper 8-bit 
portion of the input data is found by the contents 
addressable memory CAM1 (Step 53; YES), the coinci- 20 
dence flag 5 of "1" is outputted from the contents 
addressable memory CAM1 to the non-coincidence flag 
detecting section 7 to indicate the coincidence. Also, the 
address 1 where the data coincident with the upper 8-bit 
portion is stored, is outputted from the contents 25 
addressable memory CAM1 to the address coincidence 
detecting section 8, the address holding section 9, and 
the contents addressable memory CAM2. The contents 
addressable memory COM2 receives the address 1 as 
a retrieval start address 2 for the contents addressable 30 
memory CAM2 (Step 55). Thus, the retrieving operation 
of the contents addressable memory CAM2 is started 
(Step 56). 

[0030] Similarly, when a data coincident with the lower 
8-bit portion is detected by the contents addressable 35 
memory CAM2 (Step 57; YES), the address 3 is output- 
ted from the contents addressable memory CAM2 to the 
address coincidence detecting section 8, and the con- 
tents addressable memory COM1 . 
[0031] Next, the address coincidence detecting sec- 40 
tion 8 compares the address 1 supplied from the con- 
tents addressable memory CAM1 with the address 3 
supplied from the contents addressable memory CAM2 
(Step 58). If the address 3 supplied from the contents 
addressable memory CAM2 is equal to the address 1 as 45 
the retrieval start address 2 (Step 58; YES), rt is deter- 
mined that the retrieval data is found. At the same time, 
the non-coincidence flag 10 is set to the logic "0" by the 
non-coincidence flag detecting section 7. As a result, 
the address valid signal 1 1 is set to the logic "0". Thus, so 
the address 1 outputted from the contents addressable 
memory CAM1 is outputted as a retrieved address by 
the address holding section 9 (Step 59). Then, the 
retrieving operation is ended. 

[0032] On the other hand, when the retrieving opera- 55 
tion is performed until the last address but the data coin- 
cident with the upper or lower bit portion is not founded, 
the coincidence flag 5 supplied from the contents 



addressable memory CAM1 or the coincidence flag 5 
supplied from the contents addressable memory CAM2 
is set to the logic H 0" (Step 53; NO, or Step 57; NO). In 
this case, the coincident data does not exist after the 
specified retrieval start address 1 (or before the speci- 
fied retrieval start address 1) in any one of the contents 
addressable memories. Accordingly, the non-coinci- 
dence flag detecting section 7 outputs the non-coinci- 
dence flag 10 of the logic "1". Thus, the address valid 
signal 1 1 is set to the logic "1 so that the address hold- 
ing section 9 outputs the address in which all the bits 
are set to the logic "1", namely, the most significant 
address (Step 60). Then, the retrieving operation is 
ended. 

[0033] If the address 1 supplied from the contents 
addressable memory CAM1 is not coincident with the 
address 3 supplied from the contents addressable 
memory CAM2 at the step 58, the address 3 is supplied 
from the contents addressable memory CAM2 to the 
contents addressable memory CAM1. The contents 
addressable memory CAM1 receives the address 3 
from the contents addressable memory CAM2 as the 
retrieval start address 4 in response to the address valid 
signal of the logic "1" (Step 61). 
[0034] Thereafter, the control returns back to the step 
52, and the retrieving operation of the contents address- 
able memory CAM1 is started again. Thus, the proc- 
esses at the steps 52 to 61 are repeated until the 
address 1 supplied from the contents addressable 
memory CAM1 is coincident with the address 3 sup- 
plied from the contents addressable memory CAM2 at 
the step 58. or until any one of the coincidence flags 5 
and 6 is set to the logic "0" at the step 53 or 58. 
[0035] As mentioned above, in this embodiment, the 
two contents addressable memories are used and the 
input data is divided for the two contents addressable 
memories. Therefore, in the present invention, it is pos- 
sible to store and retrieve the data having the bit width 
equal to two times the word length which can be treated 
by the individual contents addressable memory. 
[0036] In the present invention, the address 1 is sup- 
plied to the contents addressable memory COM2 as the 
retrieval start address. Therefore, the retrieving opera- 
tion is started from the address 1 . That is, the retrieval 
range in the contents addressable memory COM2 can 
be narrowed or limited. Thus, an average retrieval time 
can be made shorter as compared with the case of 
retrieving the whole multi-bit data. 
[0037] It should be noted that when an address is out- 
putted as a retrieving result, the address 1 is equal to 
the address 3. Therefore, the address 3 may be sup- 
plied to the address holding section 9. 
[0038] The present invention has been described 
while exemplifying the embodiment of controlling the 
first and second two contents addressable memories. 
However, the present invention is not limited to it. A con- 
tents addressable memory circuit may be achieved by 
controlling a plurality of contents addressable memories 
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each having a proper word length as necessary. 
[0039] Fig. 6 is a block diagram illustrating the struc- 
ture of the contents addressable memory circuit accord- 
ing to the second embodiment of the present invention. 
The contents addressable memory controlling circuit in 5 
Fig. 6 is composed of a data input section 62, a contents 
addressable memory section and a control section. The 
contents addressable memory section is composed of n 
contents addressable memories CAM1 to CAMn. The 
control section is composed of a non-coincidence flag 
detecting section 67. an address coincidence detecting 
section 68 and an address holding section 9. 
[0040] The data input section 62 inputs a data and an 
address and divides the input data into data blocks with 
bit widths conesponding to respective word lengths of 
the first to n-th contents addressable memories CAM1 
to CAMn. The data input section 62 specifies the 
address as a retrieval start address for the first contents 
addressable memory CAM1 . 
[0041 ] The non-coincidence flag detecting section 67 
outputs a retrieval non-coincidence flag of the logic "1 " if 
any one of the coincidence flags of the first to n-th con- 
tents addressable memories CAM1 to CAMn becomes 
is set to the logic "0" to indicate that the coincident data 
does not exist in the addresses subsequent to the spec- 
ified retrieval start address or before the specified 
retrieval start address, as in the non-coincidence flag 
detecting section 7. The address coincidence detecting 
section 68 outputs the address valid signal of the logic 
"0" if the non-coincidence flag is not set to the logic "1 " 
and all the addresses outputted from the first to n-th 
contents addressable memories CAM1 to CAMn are 
coincident with each other, as in the address coinci- 
dence detecting section 8. The address holding section 
9 outputs as a retrieved result the address outputted 
from the first contents addressable memory CAM1 if the 
address valid signal is set to the logic N 0". 
[0042] The retrieving operation of the contents 
addressable memory circuit in the second embodiment 
is different from that of the contents addressable mem- 
ory circuit in the first embodiment in the following points. 
That is, the i-th (i is an integer equal to or larger than 2 
and equal to or smaller than (n-1)) contents addressa- 
ble memory COMi receives a corresponding data block 
from the data input section 62 and an address outputted 
from the (M)-th contents addressable memory COMi-1 
as a retrieval start address. Then, the i-th contents 
addressable memory COMi performs a retrieving oper- 
ation to output a coincidence flag such as the flag 5 or 6 
and an address. The coincidence flag is supplied to the 
non-coincidence flag detecting section 67. Also, the 
address is supplied from the i-th contents addressable 
memory COMi to the (i+1)-th contents addressable 
memory COMi+1 and the address coincidence detect- 
ing section 68. 

[0043] The first contents addressable memory COM1 
receives an input address and a conesponding data 
block and performs a retrieving operation to output a 



coincidence flag such as the flag 5 or 6 and an address. 
The coincidence flag is supplied to the non-coincidence 
flag detecting section 67. Also, the address is supplied 
from the first contents addressable memory COM1 to 
the second contents addressable memory COM2 and 
the address coincidence detecting section 68. 
[0044] the n-th contents addressable memory COMn 
receives a corresponding data block from the data input 
section 62 and an address from the (n-1)-th contents 
addressable memory COMn-1. Also, the n-th contents 
addressable memory COMn performs a retrieving oper- 
ation to output a coincidence flag such as the flag 5 or 6 
and an address. The coincidence flag is supplied to the 
non-coincidence flag detecting section 67. Also, the 
address is supplied from the n-th contents addressable 
memory COMn to the first contents addressable mem- 
ory COM1 and the address coincidence detecting sec- 
tion 68. 

[0045] According to the contents addressable mem- 
ory circuit in the second embodiment shown in Fig. 6. it 
is possible to use the necessary number of contents 
addressable memories each having the proper word 
lengths. Thus, the contents addressable memory circuit 
is provided such that the data having any bit width can 
be stored and retrieved cheaply at a high speed, similar 
to the first embodiment shown in Fig. 1 . 
[0046] As described above, according to the contents 
addressable memory circuit of the present invention, 
the input data is divided in the bit direction for usage of 
a plurality of contents addressable memories each hav- 
ing the proper word lengths. Therefore, any multi-bit 
data can be stored and retrieved cheaply at a fast 
speed. 

Claims 

1. A contents addressable memory circuit, compris- 
ing: 

an inputting section (12) for dividing an input 
data into n (n is an integer equal to or larger 
than 2) data blocks and for supplying said n 
data blocks and an input address; 
a contents addressable memory section 
(CAM1, CAM2, CAMn) for performing a data 
retrieving operation in units of data blocks to 
output addresses and coincidence flags corre- 
sponding to the data blocks, the coincidence 
flag being indicative of whether there is a data 
coincident with the corresponding data block; 
and 

a control section (7, 8, 9, 67, 68) for outputting 
one of said outputted addresses based on the 
outputted addresses and the coincidence flags. 

2. A contents addressable memory circuit according 
to claim 1 , wherein said control section includes: 
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a flag detecting section (7, 67) for outputting a 
total coincidence flag based on the coincidence 
flags; 

an address coincidence detecting section (8, 
68) for outputting an address coincidence flag 5 
based on the ouiputted addresses and the total 
coincidence flag; and 

an address output section (9) for outputting one 
of said outputted addresses in response to the 
address coincidence flag. w 



3. A contents addressable memory circuit according 
to claim 2, wherein said flag detecting section 
includes a NAND gate for inputting the coincidence 
flags and outputting the total coincidence flag. 15 

4. A contents addressable memory circuit according 
to claim 2, wherein said flag detecting section 
includes: 



5. A contents addressable memory circuit according 

to any of claims 2 to 4, wherein said address output 30 
section includes an OR gate for inputting one of the 
outputted addresses and the address valid signal 
and outputting said one outputted address. 

6. A contents addressable memory circuit according 35 
to any of claims 1 to 5, wherein said contents 
addressable memory section includes n (n is an 
integer equal to or larger than 2) contents address- 
able memories, each of which performs the data 
retrieving operation to the corresponding data block 40 
to output the outputted address and the coinci- 
dence flag for the corresponding data block. 

7. A contents addressable memory circuit according 

to claim 6, wherein an i-th (i is an integer larger than 45 
1 and equal to or smaller than n) contents address- 
able memory of said n contents addressable mem- 
ories receives the corresponding data block from 
said inputting section and the outputted address 
outputted from an (i-l)-th contents addressable so 
memory to perform the data retrieving operation, 
and outputs the outputted address to an (i+1)-th 
contents addressable memory and the coincidence 
flag. 

55 

8. A contents addressable memory circuit according 
to claim 7, wherein said control section outputs an 
address coincidence flag when all the outputted 



addresses are coincident with each other, and 

wherein a first contents addressable mem- 
ory receives the corresponding data block from said 
inputting section and selectively receives the input 
address from said inputting section and the 
retrieved address from an n-th contents addressa- 
ble memory based on the address coincidence flag, 
and performs the data retrieving operation to output 
the retrieved address and the coincidence flag for 
the corresponding data block. 

9. In a contents addressable memory circuit, a 
method of retrieving an address for an input data, 
comprising: 

dividing an input data into n (n is an integer 
equal to or larger than 2) data blocks; 
performing a data retrieving operation in units 
of data blocks using an input address as a 
retrieval start address to generate an output 
address for every data block; 
when any one of retrieved data for the data 
blocks is not coincident with a corresponding 
data block or when the output addresses for all 
the data blocks are not coincident with each 
other, repeating said performing step using a 
new retrieval start address; 
when data coincident with the data blocks are 
retrieved and the output addresses for all the 
data blocks are coincident with each other, 
generating an address valid signal; and 
outputting one of said output addresses in 
response to the address valid signal. 

10. A method according to claim 9, wherein said new 
retrieval start address is one of the output 
addresses. 

11. A method according to claim 9 or 10, wherein said 
performing step includes generating a coincidence 
flag for each data block to indicate that the data 
coincident with the data block is retrieved, and 

wherein said repeating step includes: 

generating a total coincidence flag when all the 
coincidence flags are coincident with each 
other; and 

generating an address valid signal in response 
to the total coincidence flag when all the output 
addresses are coincident with each other. 

12. A method according to claim 11, wherein said step 
of generating a total coincidence flag includes exe- 
cuting a NAND logic calculation of the coincidence 
flags to output the total coincidence flag. 

13. A method according to claim 1 1 or 12, wherein said 
step of generating an address valid signal includes: 



a logic section for detecting whether corre- 
sponding bits of the outputted addresses are 
equal to each other, over all the corresponding 
bits of the outputted addresses; and 
an OR gate for inputting the total coincidence 25 
flag and the detecting result of said logic sec- 
tion and for outputting an address valid signal. 
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detecting whether corresponding bits of the 
output addresses are equal to each other, over 
all the corresponding bits of the output 
addresses; and 

executing an OR logic calculation of the total s 
coincidence flag and the detecting result to out- 
put an address valid signal. 

14. A method according to any of claims 9 to 13, 
wherein said step of performing a data retrieving 10 
operation includes performing the data retrieving 
operation to the data blocks by n (n is an integer 
equal to or larger than 2) contents addressable 
memories, to output the output addresses for the 
corresponding data blocks, respectively. is 

15. A method according to claim 14, wherein said step 
of performing a data retrieving operation includes: 

receiving the corresponding data block from 20 
said inputting section and the retrieved address 
outputted from an (M)-th contents addressable 
memory by an i-th (i is an integer lager than 1 
and equal to or smaller than n) contents 
addressable memory of said n contents 25 
addressable memories, to perform the data 
retrieving operation; and 
outputting the retrieved address from the (i-1)- 
th contents addressable memory to an (i+1)-th 
contents addressable memory. 30 

16. A method according to claim 15, wherein said step 
of performing a data retrieving operation includes: 

receiving the corresponding data block and the 35 
input address for a first cycle of the data retriev- 
ing operation by a first contents addressable 
memory; and 

performing the data retrieving operation for a 
first cycle to output the output address for the <o 
corresponding data block, and 
wherein said repeating step includes: 
determining whether all the output addresses 
are coincident with each other; 
receiving the corresponding data block and the 45 
output address from a n-th contents addressa- 
ble memory for cycles subsequent to the first 
cycle of the data retrieving operation by the first 
contents addressable memory in response to 
the address valid signal; and so 
performing the data retrieving operation for the 
subsequent cycle to output the output address 
for the corresponding data block. 
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